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I) MEMORY DEVICE AND MEMORY SYSTEM USING IT 

^Abstract: 

lOBLEM TO BE SOLVED: To provide a memory device in which a 
idom access characteristic is improved, the number of times of 
writing can be reduced, and the supremum of the number of times of 
iturbance can be easily controlled, making the most of a nonvolatile 
aracteristic and a high integration characteristic of a cross point type 
roelectric memory and a memory system using it. 
)LUTION: This device comprises a cross point type ferroelectric 
smory 30 and a write-back type cache memory 40 being able to 
rform random access, access for the cross point type ferroelectric 
3mory 30 is performed through a second memory. Thereby, data in 
:ache memory can be accessed randomly and freely, while access 
■ the cross point type memory is performed only in miss-hit, the 
mber of times of rewriting of data can be reduced. 
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FC3 11, FC3 1 2<D—^(Dmut^^mKmm^fi 

Tl^-5„ #^il«;#:^-^/<v-^FC 3 0 9, FC31 
0, FC3 1 1, FC3 1 2<Dm^<DmMit^tl^fl^ 
ife2>7°l/- h^P L 3 1, PL32, PL33, PL3 

4izmm^tixts<o . y^y-fe/i-i LT(D#^fim^=^ 

■1r/-?i/^FC3 0 9, FC310, FC311, FC3 
1 2ff)^tl^K}iCMLXm±iC7^-^-i!)m^T2i^ii^X^ 

K«ffiND 3 3 ^^m-t^m^'r>?mmi^^^y<iy^ F 

C3 0 9, FC310, FC311, FC3120t'— 

[0 0 5 5] -tr;l-;^ h y y:J^"CST 3 4f4, n=^^^:^^;U 
MOS hyyi?:^i^^^hf£^y<y^ hyyi/y-^TR 3 o 

313, FC314, FC315, F C 3 1 6 fcj; 

[00 5 6] h y y^C S T 3 4 {CioV^T^4. /^° 

;^ l-7i^v';^^TR3 0 4S^:/^L-Cf'5/ K^BL34(c: 
1Si^$ttTV>5— ocoy — KftffiND3 4fc:y^y-feyp 

i Lt:©^ilS^:3fi'/Ni/i5'FC3 1 3, FC3 14, 

FC3 15, FC3 1 6<D~if(Dmmt^^mi^mm^i% 

■CV^^o #^^l;ft:^-t-^<i/i5^FC3 1 3, FC3 1 

4, FC315, FC316 <^flfe:^(^«ffi{i^:tt^HM 
7i57°l/-h^PL3 1, PL32, PL33, PL3 
4 i^imm^tlXtd 1? , y ^ y ir/Pi; LT«#MPl:^!|s=Jr 
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^/■^i^^FC 3 1 3. FC314, FC315, FC3 

C313, FC314, FC315. FC3 16W7*— 

[0 0 5 7] ^ LT. -fr/UTi M)>i/C ST31~CS 
T 3 4^1isic1--5''^;^ h7>-v?:^^TR3 0 1~TR3 

0 A(Df— vm}m^^m<Dv- HBwL 3 1 \c^m.^ii 

[0 0 5 8] -fe/l^:!--;/ hUT3 2(i. 4^(D±/Uy^h 
y ^':/CST3 5~CST3 8 }C^flJ$^^TV^5„ 
[005 9] -fe/P;^ H y S T 3 5 (4, n ^-^'^^^/P 

MOS hy:yp:^^i^hti:6^<:^ hy>-i^;^^TR3 0 

5 . idixim-micm.m^titimmm»^^^<iy^ p c 

317, FC318, FC319, FC320{^J:t)^ 

[0 0 6 0] -fe/l^;^ h y ^^i/C ST 3 5fe:*3V^T{4. ^-^ 
h7V-:>^^TR 3 0 54r^LTt'5' N^BL3 1 {C 

mmmx-tt 4 m) <d ^ * y -fe/w i LTo^Mm*# ^< 

v'^FC317, FC318, FC319. FC320 

/>°i^^FC3 17, FC318, FC319, FC32 

0 <Dm:^<DWM\t^iv^'fimti:^zru- hlgP L 3 5 , 
PL36, PL3 7, PL3 8\zmm^tlXiS'0. 
y-fe/Pi: LT(D#^|ll;j;$::ar^y^e/^FC 3 1 7, FC 

318, FC319, FC32 0<D^tl^fHcMl'Xm 

ti:is, :^mmmmxit. tc t x.{f / - kssind 35^ 
^^■t^mm(Dm.mmPf^^y<i^'^ f c 3 1 7 , f c 3 

18, FC3 19, FC 3 2 0(^7*— ^T^'-fer;^f±— ill 

MOS h7:/i^;^^;0^e>Jie-5/^;^ h7>'v?;=^:J'TR 3 0 

6 . i^xi^m-mcmi^ntcmmnt^^^^<'>^ f c 

321, FC322, FC323, FC324fCj;91f 

[0 0 6 2] -fe/Wy!- h y l^^C S T 3 6 iC^oV^T(±s 
>^ h7i'';?;^^TR3 0 e^ifhtTf?/ hi8|BL3 2(C 
^^$ttTV^5— 0(7?y— K«11ND3 6{c:;^*y-fe;L' 

1 LTCOSS^a^dr^/^v-^FC 3 2 1, FC3 2 2, 
FC3 2 3, FC3 2 4C0-;§-©®^i;iS^tji(C^g|$tb 
TV^So #3ii»imf*:^-t^'5i^iJ'FC 3 2 1, FC32 
2, FC323, FC324 

ti:i>-:/^—hMPL3 5, PL36, PL37. PL3 

sizmm^tixisio^ :^^])±jutLX(D^^mmw^ 

■^/>°>'^FC 3 2 1, FC322, FC323, FC3 

2 4 (D^i:i^McnLXm±K^--^ (OW^il^-^^^X^ 
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KmiiND 3 6 i:ik^ir^mm(D^mmi$-^^^<i^'}' F 
C321. FC3 2 2, FC3 2 3, FC3240Dx- 

±:^it-mx'mmm^rrt>rL^. 

[0 0 6 3] -fe/l^^ h y >^~C ST 3 7{1, nf^-^^/P 
MOS hy:/^^;^^'*^?)'^^/^:^ N9>'i^;^^TR 3 0 

7 . idxxj^m-mcmn^titzmmmi$^^^y<^>'}' f c 

3 2 5, FC3 2 6, FC3 2 7, F C 3 2 8 fCj; 

[0 0 6 4] -fe/U^^ hy >'^CST3 7^C4o^^Ttt, 
10 :^ h7>-v';^^TR3 0 7Sr^L-Clf y hllBLS 3(C 
^i^$tV-CV^5— 00/-K«<gND3 7{C^^y-fe/U' 
t LT©^^®i:$:^^/-?i/^FC 3 2 5, FC3 2 6, 
FC3 2 7. FC3 2 8<D-j^O©ffi;6S*ii{C^i^$n 
TV^So =§-3fi^1l#:^-t^'^°v':5' FC 3 2 5, FC3 2 
6, FC327, FC328 cOffi*^(D«®{i^tl/€lx^ 
^^57"^-h^PL3 5, PL36, PL37, PL3 
8{c^i^$tlT*5»3. ^^y-br>'Wi:LTro#3SM«^*:='r 
-Vz-^i/^ FC 3 2 5, FC326, FC327, FC3 

2 8<D^n^'tnzMi.xmM.{zf'-^r^m^i2^^t^x^ 

K«^gND 3 7 ^**■t-5«|g:03fi«|«#:=¥•tz^•^^^ F 
C325, FC326, FC327. FC328 (Df— 

[0 0 6 5] -fe/P;^ h y >:/C S T 3 8 {4, n i^^^^-Jl^ 

MOS f'7:^v*;^^'>6^fe?fc5>'-«;^ h7i^e^;^^TR3 0 

8 . *5 J; t>*l^-?IJ{^ia?IJ $tvfc^»im=^ ^^^°>'i5' F C 

3 2 9, FC3 30, FC331, FC3 3 2fCj;?)« 

[0 0 6 6] ±/U:^ h y l^VC S T 3 8 tr*5V^-Cf4, ^< 

30 h7i^v=;^^TR3 0 8?r::^^LT^^'s' h^SBL3 4fc 
Jg^$ttTV^5— ocD/— KS1SND3 8tc^^y-feyk 
i LTCO^^€^t:'^ri'/^°J':?FC 3 2 9, FC3 3 0, 
FC3 3 1, FC3 3 2(D-^<Dm.m^^m\cmm^fl 
■CV^5o #^^l;fls:=3f-^/N»i/^FC 3 2 9, FC3 3 
0, FC331, FC332 (D{^^(DWMit^tl^^m 
fS:?)yu—hB.Pl^3 5, PL36, PL37, PL3 
8{c^^$ttT*5i9, ;^^V±/\^tLX(D^^mMi^^ 
■Y/<i/^FC3 2 9, FC3 3 0, FC331, FC3 
3 2(D^tl^tlicMLXmiL{Z7'-^i!)m^&?^-f)^Xt 

KmiiND 3 8 S:*#i-5lSaw3S^m^-f z^i/^ F 
C329, FC330, FC331, FC332 Ox— 
^ T ir (i-}gT'Ji^6^}cft^5ti5„ 
[0 0 6 7] -^tLT. -fe/l';^ hy >'i/CST3 5~CS 
T3 8^mjJ^-t^^<:=^ h7^^v'X:$'TR 3 0 5~TR3 
0 8 coy- hmMi)mm(D9- K^WL 3 2 (C^^^tl 

[0 0 6 8] !7-KK7^'/-5 3 2(4. TKU^m^^tl 

fc!7- K^, S 2 (DmXltWL 3 1 *fc«WL 3 2 (C. 
50 i: K.itWMmmVco +a (a ity<:^ hyyi^:^^(DL 
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# V ^tt«jEE V t h U^orns.. tz t ;t« 1 V) ^Hijq L 

10 0 6 91 7°^- h K^-r/^S 3f±. x-^T^'-fe;^ 
l^{CTKt-^m^$tlfc:^U-hi^PL3 1~PL3 4 

feSl-MlPLS 5~PL3 8(CT K^:^it:^$n;^c;^^ 

{^^«c$ixri^5^ic (*^j!iJi^flg-t?f44^) (O^fl^ 
Pj. 4;$:(D7°U— h^P L 3 1 ~P L 3 4, PL35~ 

P L 3 8fi^t^^^^Jii^6<J^cT h'u:^m^^ti6o 

[00 7 0] ±>:^T>-^m3 4it, lfyhaBL3 1 
*5J;0«BL3 2;dS^il§tifc-lr>-;^T>-7°3 4 1 i:, 

■^3 4 2^WLT^^5o «-fei^;^T^'7'3 4 1, 3 4 2 

1 ~B L 3 4 \^m^^-^Mz'f—9^y y'i-X^xmWit 

[0 0 7 11 *fls:7<^!; 3 0{c*^^^rfi. la^^L 

;^Ti^7"3 4 1, 3 4 20jl#?^-ir>-;^T>-7"{cy yf^ 

[0 0 7 21 3 0{;l*^v^Tfi. t> h 

«|BL 3 1 i hllBL 3 2. K-y h^BL3 3<kt' 

[0 0 7 31 ii^T. *p« ^ y A 2 0 <7)i|#i^6^7^£^ 

mK-^\^xwm-r^. 

[0 0 7 41 ^ y 2 0 -efi, ^- y 3 0 

'^OT:J'ir;:^^7-i' V^^v y a. 4 0 

iffLXfrOc -tf£t>ib. CPU5 0(±, mM(Dv'—^liC 
T^^±:^-t?)m. S-f^-V-^/i^^y^-y 4 0Ortg|5^S 
^c:{c:x-:?;asfcnfi, *^;^*y 3 OfiTiJ'-ir;^ 
LifeV\ Sfc, =¥-^-;/i/3.;;«-ty 4 OfCRffa^x— 

y 7'n5/i^Sr*#:/*y 3 Od^P^dr-^ y i^^^.^ 4 0 

fi^ft:^ y 3 0 <D5c©{4e(c:»# M-fo 
[ 0 0 7 5 1 iieSlf^tt. dr^?/v'^;^^y 4 0'^(7)# 

iJ'id^fetttf. *l*i:;<^y 3 0}-ifiTi?-ir;^§n^iV\ L 
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40{±. *^w;z^NF{c:fi-fj-f*<$p(^y 3 o-^t^ts 

[0 0 7 61 *^^y v';^xi^2 0-^c0Tj>'-iry!;{i:3f-t 

:^^') A0(D7i-[Z^hXnt>fli,o Ltzi'^^X. ^(D|g 
CD T ^ ir (±a;5^t ± 7 > T iJ' ir ;^ i o T V ^ S „ 
*fc. ±j4Lfc<t9tc:. t s/ hB#(i;$:ft:y^y 3 0--O 
T;5'-fe>!.;iSfTi3tL/£V\ Lltt^^X. *fr;<*y3 0'^ 

[0 0 7 71 ;*:y^y v';^.xA2 OTfi, 

^/v-a-^^y 4 0 i:2|s:#:;>«^y 3 0©ffi©x— ^teii 

feT-g{cfT 5o i-^J:t>h. fz t x.tf*{^^ ^ y 3 0 (c: 

*3}t-5-fe/l'X hy:/i/CST3 1~CST3 4, CST 
35~CST38. *fct±:/L— hi||PL3 1~PL3 
4, PL3 5~PL3 8tr*^tfc-fe;U-^-s' hUT3 
1 , U T 3 2 (Z)W4T— igdigjii^fT 5 „ 
20 [0 0 7 81 *#:y^y 3 O^-cOTi^'-fe;^ 

fi^{c-fe:;w:xc^5/ hUT3 1, UT3 21,cm^-t?>m'& 

t fe-ni'^oy ^uyix^^ttSc ^(Dm^. ±mm&L 
MLxty'^y^'$'~y'mwc<^±mt:umxt. ^to^it 

[0 0 7 91 *;^c:. ;*:p<*y i/>^7^A2 OT-fi. 

mm^^Lx\^^i>o 

[0 0 8 01 *i*y*y 3 0*>?j(Dx— ^Sgi^frHJLfi^ 

mmmLtfj:^<Dx\ -^^fmmm»/^}}xit. m 

ivicMLX, *^*y i/>'.7^A2 Oic:foMt-2)*^t:;^-^-y 
30(Z>J:9{c, y;^ hT€li&«l«l^^(t5ri:-c% 

y^y 3 0^^?D^^->->riy^-y 4 0^(Dy''—'^^mit 

40 {4^^$ttTV^5^^ =¥+yv'3.p<^y 4 Offl|{;i{±iS# 

4 0{ftiJ-C'7="-^;55^*$tL.5^{c:jlie:>T*l*::y*y 3 0 

*3ti5wi:{iJ:cv\ r<^J;5}c, *^^y v';^7"i^2 0 
^'jSV^T{4. :$:#:y^y 3 0XnMkf£])y^ hT^tftifj: 

[008 11 z(D^ b fmm^mi Lfc^-g-ti, 
^u-tyn\u-t^mMs.<r>i&T^wm\.x^mm-c^^ 

y 7« ^ y 4 0 f^(75x— ^ ^ y 3 0 
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[0 0 8 21 ~>X-rA2 0{C*3I,^T. * 

■>h^BL3 1, BL3 2^^yy \i'U^Mc4 =^y-( 

^^LxumikBic Ltzm. •7- mwL s i * 7- k k 

1, C ST 3 2(^/^;^ h7>'i/;^^TR 3 0 1, 3 0 2 
F C 3 0 1 , FC3 0 5{c4o(t5^^«ft:|^cO:J^ 
Ltz.m. SbfClbfs/ h^BL 3 1, BL3 2^y7:/K 

So 

[0 0 8 3] u±mm tfc i 5 1 <Dmmmm\c 

^^^y 4 o^^Lr^T5^ dr^.>;->,x^^!; 

pJ^y 3 0 i:dr-^-yi/3.>^y 4 0 t^T'-^'fej^^, 
-fe/l'X hy:/^CST3 1~CST3 4, CST3 5~ 

CST3 8. *fc«:/W-h^PL3 1~PL3 4, P 
L 3 5~PL 3 8Sr*^Lfc-fe/l^J^;^?/ hUT3 1, U 

V hffl^^m;^^y 3 0fl!l©T:5'-fe;^tt^{C-fe/P^^ 
yhUTSl, UT3 2T— |gi/<e?)„ Lfc;a5oT, 7* 

[00 841 ^2%mMm 

[0 0 8 5] 2 C0||»^«|;i5±3* tfc^ 1 

* y (TJfll^lCfc 5o ^ 1 <7)|IJ6ff^S|-C'{i. 

h y :/i^*^ttmM^<C5 t--;/ h^B L 3 1 ~B L 3 

A{z.w^\.tzmcnu ^m2<Dm:mmmx\-i. mm-r 

[0 0 8 6] M.^mc\-t. ^ y 3 0 AT*{i. 0 3 

hyi^^CSTS 1 A(0/-K^;gND3 

ve^:7;^TR3 0 iSrirLTfy h^BL3 1 

ti, -ir/w-;;!: h y i^^cSTS K«^£ND3 2 
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hy>'J:^^TR3 0 2^^LX^y hSBL3 
l(c:$ti-cv>5o HfiltC, •fe>'U3--5, h3 1 A{C*Jtt-5 
±/Vy. hy V^^CSTS 3 A(D/— KWI^ND 3 3;5S/'? 
X h 7 ^v^X:? TR 3 0 3^^ LT t'-y hi^B L 3 2 iC 
h y >ifC S T 3 4 A©y - K«liN 
D3 4>4S/^°;^ h7:/i^^:5'TR3 0 4*^LTt'5/ hiSI 
B L 3 2{C$nTV^5„ -^-LT, -fe/U-;^ h- y i^i/C S T 
3 1 AW/^;^ h7yv^;^^TR3 0 1 (D^— h .hir/U;^ 
h y V^C S T 3 3 ACO/-?;^ h 7 ^'i^:'^ T R 3 0 3 W 
10 y- h;4S#ii<D!7- mWL 3 1 -fe/W;?^ h 

y >'c/CST3 2A(D/<7. N7^'v'>«.^TR 3 0 2(??y 
— Kirir/u;;^ h y i^i/C S T 3 4 ACO/-?;^ Vy^-y^^ 

TR 3 0 4 coy- b*S*a(0l7— K«|WL 3 3{rg^$ 

[0 0 8 71 4fc. -tr/l^:3-=s/ NUT 3 2 A(C*J{t5-fe 
/U;^ by V;/CST3 SAW/- FOUNDS 5;0V-?;^ 
h7:/v?X>TR3 0 5*^LTes/ hi»BL3 1 {cg 
ir/U-;^ h y >:/C ST 3 6 A(0/- KttUND 
3 6;6S/^;^ h 7 >->5;:^^5' T R 3 0 6*^;^L-CI::"s' MlB 
20 L3 KC^tbTV^-So imfC, FUT3 2A 

d^SftS-fe/W;^ hy>'^'CST3 7A<oy-KaffiND 
3 7;j5/^°;^ h9>'i^;^^'TR 3 0 7^^LX\fy h^B 
L 3 2{C^^$n. ir/u;^ h y >-^CST3 8 ACOZ- 
Ka^ND 3 8 ;5S/^;^ h 7 ^v?;^ ^ T R 3 0 8 LT 
If y MIB L3 2{c:$tvrv>S„ ^rb-C, -feyw;^ h y v 

j/C S T 3 5 A<D/<y. V y >->';^ ^ T R 3 0 5 (7)^— h 

ir-fe^i-;^ h y :^^CST3 7 K(d^<:^ Vyy''J:^^TR 

3 0 7 (Oy- hdS*iiO«7- KISWL 3 2 fcgli^^ti, 
■fe/W^ h y >'^*'CST3 6 AW^^;:^ h7>'v^;^^TR3 

30 0 ecoy— |> tiryp;:^ h y ^-^C ST 3 8 AO/^°:^ 

yv'X^TRS 0 80y- h;d5^ii(0!7- HBWL 3 4 

[0 0 8 8] CcDi;5^.e«RK*K5*-g-. *a(7)t'2/ h 
^t-SM$^xfc:-:*ro-lr;w;^ S y >'if^ fzt x,\tCST 

3 1 A^T^-fe;^-r^W, lL;j^(75-fe/P;^ h y ^'^'CST 
3 2A{i7^^;^^-^^^^ft5„ Lfc;iSo-C, -fe/l'a.;^ 

[0 0 8 9] ^^X\ ^'^2(D%mMm\^ii\'^Xh. ± 

40 mhtz^i(D%mMmbmmkc^ *#:y^y 3 oah^ 

^ V^<y ^W.^^ yi^zx^^'') 4 0^i^L-C7'^1r;^$ 
'(Ott, ;i^#:;^^y 3 0 idr-v-yC^^pi^y 4 

0 (Dm(D'f—9^mt. v y y^c s t 3 1 a~ 

C ST 3 4 A. CST3 5A~CST3 8 A, 

1/— h^PLS 1~PL3 4, PL35~PL38^* 

^LfciryWci-=^5/ hUT3 lA. UT3 2A©^{4T'- 

[0 0 9 0] r^^(cJ;(J. :^^2<Dm:mm\CiS\,^X 

50 t>m§)\^fi:^. 
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[00 9 11 mammmm 

[ 0 0 9 2 ] 3 (ommwmr-±m. Ltzm i isxu^^ 

CiJ; ;^c#:;>«^i) 3 0 Bi^^f-^- y 4 0 B 10 

[0 0 9 41 *:^^y^a6 Oil, 0 5 {d^^-f-J; 9 {c, 
:*:ftc;^^-y 3 0 Bt^-t yv^^-^^y 4 0 B<!:-fe>';^T 
V:/3 4 1, 3 4 2*^*^T^ m-Ofs/ hi^BL 3 1 
~B L 3 4 (^i'y-:y3L;.«^y 4 0 BT'fitf-y MSB L 
4 l~BL4 4<^LT«L-CV^-5) {^:^i^$i^-CV^5„ 20 

[0 0 9 5] 05 (D*i^p< * y 3 0 B 0 2 © 

y 3 0 B{c:*5^.^T}±. 0 2 * y 3 0 ofllfiK{c*n 

i^7°3 4 l<^lli!lAW;^^\ nf^-rt^I^MOS h^i/v' 
;^i5';5=>P>;^^y^SW3 1, SW3 2 Sr^UT tf y 
BL3 1, BL 3 2SSi$^^, -k;/;^T^':/3 4 2<D|| 

f"SW3 3, SW3 4^:/^Lrfc-5/ h^BL3 3, BL 
3 4^cSig$nTV^5o -fe>;^Ti^7'3 4 KDM 

5^SW3 5, SW3 6^ifrL-C=¥^S'i/^;^^y 4 OftiJ 
©t"s/hMBL4 1, BL4 2fc^gg$tt, -feV>!.T:/ 

7° 3 4 2 oMftAm;^;^^ n 'f-^^jvM.o s h 7 i^e^:^ 

:?;5^6>x!;^ s/^SW3 7, SW3 8 ^^LT=3f--^ -;/v-rL 
^^y 4 OifflOt-s' K^BL4 3, BL4 4(C^^$tl. 
TV^5, ■fey;^T>-7'3 4 ItC^LTn^-^;^'^ 

/WMOS h7Vi^;^^5';i='Pj:^'l'5'9^SW3 9^:^^L-C7 40 
■>5^3 5:^5g^$tL. ■fr>-;^T>'7°3 4 2{C*fLTn5^ 

W31~SW34, 5'^SW3 5~SW3 8, 
05;^-f 5'5^SW3 9, SW4 0(D39a$lJp^ijl#^— K 

[0 0 9 61 drir -yv^^r^^y 4 0 B{4. fct^tf^*^ 
h7>v^;^i$'CST4 0 1~CST4 1 6 i:-^<Z)S<i 

tri>"7VKT'^4SLfc^i'/N°v/^C4 0 1~C4 1 6/4^ 
6)/^5DRAM-1r/HV[C4 0 1~MC4 1 6^54ff 4^J 50 
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[0 0 9 7] ^LT. ^lJiJ{ciB?lJ$ixfe^^y-fe/HVI 

C401, MC405, MC409, MC 4 1 3 ;55jgJ^ 
h7^'v';^^CST4 0 1, CST405, CST40 
9. CST4 1 3^:ft-LTtfs' h^BL4 1 (BL3 

1) f-giji^n. M2^j{ria?ij$tvfc^^y-fe/PMC4 

02, MC406, MC410, VIC A \ At^WSKYv 
^y'yT.^C^I CST406, CST410. 

CST4 1 4^:frLTty MIBL4 2 (BL32) {d 
S^$t^.. ^3^J{c:ia?iJ$ttfc^^-y-fe;HviC4 0 3. 

MC 4 0 7 , MC 4 11, MC 4 1 5 ifiM^ V y VV'y^ 
^CST4 03, CST4 0 7, CST411, CST 
4 1 SSr^LTfcfs/ hi^BL4 3 (BL3 3) fc^^$ 
tL^ M4?lJ{CiB^J$nfc;'«^y-fe/lxMC4 0 4, MC 4 
08, MC412, MC416 t^'^Si V y i^-y:^ ^ C S 
T4 0 4, CST4 0 8, CST412, CST416 
^^LTlfs/ hjilBL4 4 (BL3 4) \zmk.^^X\^ 

[0 0 9 8] ^IfTtdlB^J^tifc^^y-iryUM 
C 4 0 1 ~MC 4 0 4©3lS^ h9>-v=;^i5'C ST4 0 1 
~CST4 0 4©y-h;iSy-K^|WL4 1 
tt. ^2fT{cSa^J$ttfc^*yir/HV[C4 0 5~]V[C4 
0 8 COilJ^ h 7 Vi/;^ ^ C S T 4 05~CST408© 

^-v-h'^v-vmsN\^A2\mm.^i\^. ^3fT{-ia^j$ 

ttf::7<^y-fe/'WMC4 0 9~MC4 1 2(r>WRVyVJ 
:^^CST4 0 9~CST4 1 2©^- 
L4 3{Cgi^$tl.. ^4tf{-ia^J$ttfc^^y-fe;HvIC 
4 1 3~MC4 1 6©a#iN7>-i^;^^CST4 1 3~ 
CST4 1 6(D'5^-h;05i7-KISWL4 4(C^igg$n-C 
V^'So Sfc. K^WL 4 1~WL4 4f4, !7— K K 
y'T/M 2fC<fc?)^|!j$n5. 
[0 0 9 9] r©j;5^jJ«^SrW-t-5=^-^yi^3.p<^y 
4 0Btt. ^%ii^hyi^^i^T9-^y^-t^^k1i^-^^ 

*#:^*y 30Bi:^2©>*yi LT^r-^y v^^;^^ 
y 4 0B<Di^;<^yffil«^<D-igfei||m{4{CtBa-t-5-fe 
/p^--;/ hUT3 1, UTS 2©^»t-i6:L-T^^5<. 

DRAMM*ic (4 IB) *T KW-;/v'>^"-r?)# 
y-K^WL4 l~WL4 4f4, j^#:^^y 3 OBWir 
)V=>.:=^y hrt^T KU-yi^V^/i-5#rw- MIPL 3 
1~PL34, PL3 5~PL3 8fC-^-T^iJ;UT 
i/^So f::i:x.{i. -tr/Uci.=i5/ hUT 3 1 ©7°!/- h^P 
L31~PL34 \ZM ^-r 5' v/a. ^ * y 4 0 B © !7 
- mWL 4 1 ~WL 4 4 ;iS^tim*f^£:i-5o 
[0 10 0] ^^y^ge OtC:}oV^T. :^g|5;4>b-r-:? 

= y N©X — ^'/j^^^r-r yv-jLTt^y 4 0 BCODRAM^ 
*^4 1 B{c:fe3^$^lTV>^Xfi, DRAM®^4 1 ^<r>7f. 
1fiT ;$:#:^^y 3 0 BO^^y ir;i/Tl/'< 
(WT. p^^y^ftg) 3 lBf4T^-fe;^$tt/£V\ Lfc 
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[0 10 1] Sfc. i^^y^^'}m^(om^^x.mW:i^W. 

^ y L 3 1 fi;^-7^^ffit?fe 9 . D R AM 

X — i^'^iSdr^ S'i/rt^^y 4 0 BCDDRAMM^4 1 B 
f-i^V^:^, DRAMffi®4 1 BCOx-c5'^3cO*#:;^ 

3 0 Brt(73-fe/PaL- y htC-Jgig^-tf^tML. $ 

5/;L;;(^y 4 0 B(Z)DRAM®^4 1 B {C— igigi^t?^ 

[0 10 2] *||3O3IJfe}I?lli«0j;5t', ^^^yi^zi.yi 

4 0 B(7)DRAMffl^4 1 B i n y?. 7}f ^ i/ h M:*: 
#:^^y 3 0 B^^y<Z>;^^yM*^3 l B;6St'-;/ hB^ 
^^Ltzm!^^^^ZticX>0. *#:^*y 3 0B<D7« 
^y®i^3 1 Bi:=^r-t2''>3.^^y 4OBODRAM0 
ig4 1 B^IOx-iJ'ifeillfip^^yM^I^^O^t'-s/ 

^^ji^Htr-et, t y I>NF»:tw<>-^y KB#W 20 
Sr<Sit-t?#5„ *fc, r©J;5tc:df^.;,^>'3.a5fcDRA 

[0 10 3] DRAM<Ddr-y/s°->^'te^«Itr:$:#: 
7f^yTW05SSimfl!:|K<^-|fl5i:|ll^^-m«. 

$/£=ae-^y^V^'T';^#/^W*;55||#'et. DRAMOr^ 

[0 10 4] f£ts. /^v±i^^mm<Dy<yi^xmi^ 

L, *ft:y<^y 3 0 Bi::^?-^^ v-^^^y 4 0 BCDR 

Aum X'f- 9 teil^^fT 9 ra> Mco/O- Sr T J? -fe ;^ -e 

[0 10 5] ^PjtC, 5^^3(0*Jiff^ffi-e{±. ±5*Lfc 
#-fe^':^T>-7°3 4 1, 3 4 2(^SiM7 s/^3 
5, 3 6^^^iE$i^-cv^So rtitcil?, fci:^{i\ 5 

7 S/f^t-fe^^;^T:x-7°^^^ 5/5^SW3 9, SW4 0T' 
^p«*y 4 0 B(^DRAMi:*#:^^y 3 0 B»rHl(Dx 

[0 10 6] Il!6*5j;t>'|g7{i. -^vT.rvzf^'kLfz 
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^y 3 0 B}4>e>DRAM:3f.^ 5,^/3. ^:ty 4 0 B 
-^(^teiSSif^^^^iJ^U. *<*^^y;i^f>T-'-^^Su^ffi 
L. DRAM^-^s/v'^(C*trtfXSSr^5LTV>S„ 

ia7ttDRAM^-Y5'i^3.^^y 4 0 B;0='e>*#: 
^ ^ y 3 0 B -^K>fe)ilbf^^0ii^ t , D R AM=^ •\' y 
:x ^ ^ y ibx-^ ^SE^ffi L*#:;< ^- y y ;^ h T-f- 

[0 10 7] El6{ClMJg#«tT*ft:^^y SOB 

;i5>fcDRAM=¥-t 3'v'=-;^*y 4 0 B'^OlsjIISif^tco 

[0108] $-f. 3i^hD-y 3 7(cj;i3:*:#:p«^y 
S L 3 1 SrttM«ffi Vcc + a tCl^ti LT, 
'f'i'^SWS 1~SW3 4tr:t>'$-tir. DRAMffi^31 

L 3 2(^J;f?:^'f j/f^SWS 5~SW3 8 
(CtX. -fe>';^Ti/7°3 4 1 , 3 4 2^;^#:^^y 3 0 
(0^i:gli^-#-5o -^-L-C. fyh^BLSl, BL32 

(BL33, BL34) K I^-^/Kc-f 3 ^-T X 

L. yn—T- ■iV-^\Z.Lfz.^mrri. !7-Ki^WL3 1 

(WL3 2) S:MV^T^r/^■^^5/ hUT3 1 ^jIJ^L, 
m^<r>^-9\^^m^Mz.-fV- hiUfci: L 3 1 

giJ«®#li^SL3 1 ^0 v(c9]'?l^;tT. ;^'i'5'^sw 

3 1~SW3 4^7^7S•^i:/c^, ■fei/>^T>"7°3 4 1 
(3 4 2) ^SrSttfbU ^Pjfc^-fitttDRAM^^yM 
^mWk'S> L 3 2 ^SMSff Va + a {dESl LT. 
ixf^SWS 5~SW3 8Sr:t:^$-it, •r-^Sr^^5'-> 
=>.^^^) 4 OBODRAMM^^fflCOfcfy hi^B L 4 1, 
BL42 (BL43, BL3 4) fCfe^So ^^l-C. 

MIPL 3 l{C^f£;bfc:DRAM?7-K^W 
L4 lSr^ijLTDRAMdr + /<v'^'{Cx-:?^fej^1- 

[0 10 9] iiiBi!if^€rS5^3Lc=:s/ hrto^-ccDT'U'- 

±T—^i^. ^-Y-yv^^-pt^y 4 0 B(0DRAMM^4 
lB{CteJ||$tl5o j'ifcN *^^^y 3 OB*»f>DRA 

um^^f—^ ^m^Ltzf^^xit^w./ ^ y 3 0 B<^ 

■fe;^||*;dSDRAMM^icrt«or— ^{-5;^!, t y V Ltz 
^> =3r-^yi/^^^y 4 0 B<DDRAMffi^4 1 B;5^e) 

[0110] fj:io. ^m^i^/'^V 3 0 B;6^p3COic^ty 
HI)f^(c:*JV^T, ^#:t''y h^BL 3 1~B L3 4tt-fe 

^/jS. C<7?^-7°^-h^PL3 lfJ*fc:t>-^^ffi(cjkS 

#r*n-5o Lfoi^oT. =^-YS/v/^^*y 4 0 BCOD 
RAM>6»P)*:#i:;<^y 3 OB^wy;^ hTtej^^iC{±eS: 
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[0 111] itz. ±iSf^!lmc*5^,^T. ±y:^Tyf3 
4 1. 3 4 2i:mmtLtzm. yy=f-3 5, 3 6%:±y 

cx^^-y 4 OB^^P)*^^^*y 3 OB-^WKiiillf^tClo 
V^TMB^+So 10 
[0 113] ST, *ff7«*ym«m^SL3 1^0 
VliZm^LX:^-^ s/f^SWS 1~SW3 4^;t70^* 
i DR AM«*^miliS L 3 2 tr«}!S«£EVa: + a 
\'mW}LX. y^SW3 B'-'SWS 8^:t>(Di^m 
iCLX, ±>':^T>y3 4 1, 3 4 2Sr=3r-t 5''>i;^^ 
V 4 OB<DDR AMmHi^ IB tmmt. DRAM17- 

Ki^o-owL 4 1 ^mm LXy"-^ ^m^m-to ± > 

;^T>:/3 4 1, 3 4 2T-Jitibfc^. 

y ffiisss^^s L 3 1 ^mMW&vc^ + a imm lx. 

yf^SWS 1~SW3 4^;^>-i: LT. 20 
3 0B(D9-h'mWL3 l^mWsU if^-^^t^y^^]) 
3 0B(Dtzt XL -ir/U^^ 5/ h U T 3 1 ic^^-t^, Z. 
©af> miR.^=-y h<PXDRAMl7-'\^1^Wh4 licM 
it^Ltcmnyi^- hBF LSI {ii/v^- KW-</KC, # 
ilS^T^L— h^PLS 2~PL3 4(i (1/2) Vc c 

[0 114] liA±©|ijmcJ;l9DRAMd^P>" 1" 

1" im^z^ti^. iix&.^<D^^/<-y^icmii^ti 30 
5«ff<^«e>sftt{i^t: (1/2) V c c&.rxh'o. m 

[0115] fiis^ }iumx\tmmmt(Df:i}i)7' ^ x 

i'—:fP5lt\Z (1/2) Vcc^fflV^fc^5, ^®#^7"L- 
-h^^ (2/3) VccfcL. ;0^oir>-;^T^/(Dn 
-i/^/uSr (1/3) Vc c(;iv'7 ^ 
WR^\^<iy'^^<DmS.'^lKi^ (1/3)' Vc cJ^ATi- 

[0116] m4mmm 

m 8 fi. :^mm<Dm 4 (Dnmmm\z.^^if{^;^ ^ y t ^ 40 
s/ >^ ^ ^ y $ttfcp< ^ y ggwiii^{?9^,T^ 

[ 0 1 1 7 ] 4 (Dmmmmi>±.m vtz^ 3 (ommm 

mtmti:^ ^fi. m 3 (D||i£fl^«8t?li*#:^ * y 3 0 C 

co;>«*y-fe/PTi-^' (^^y^i^) ^-*3^^-c. ^/^s^j 

BL3 1~BL3 4{^Si^Lfc©{c:*}-L, *S4<D||ffi 
?^«lt?fi. 2>?iJe?5-fe/i->^ h y :^i/^P|-<7)t*s/ 

h^{-^^L, r4^{-^SCT^■t 5'e/^;^*y 3 0 

DRAM®^4 lC^C*5V^•C'bP^^C. PI^-rS2^J© 50 
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[0 1181 ^f^T^-^ey 3 ocT-fi. 0 8 

(c^-t-J:9{-, 'fe/u^r::y HUT3 1 C{;i4oft2)ir/U/^ 

Ny ^-^CSTS icoy-KHIgNDS Iji5/N*y?: 
v^^^TRSO lSr:^LTt*5/ M|BL3 Itcj^^S 
tL. iryl//^ h y V^^CST 3 2(?^y- KttifgND 3 2;45 
/N^;^ h^>'>^;^i^TR3 0 2^^LTbr >;/ h^B L 3 1 
^c$^^TV^5o -feyucxrivy h 3 1 c{c*5tt5ir 

^Vv>X:?TR 3 0 3Sr:;fhLTb: :y h^B L 3 2 {-^M 
iryu;^ h y V^^C ST3 4(Z)/- K«ffiND 3 4 
^JS/^S^?: h9>'v?;^>$?TR 3 04Sr:frUTfcf^y h||BL3 
2{c$tT.TV^5o ^LT. ir/U/^ hy >'^^CST3 1 
/N/^ hy :/v^X:^TR 3 0 1 (DV— h ir-feyU-X h y 
CST3 3(0^-?;^ >'v^;^:?TR 3 0 3 CO^— 
iiO!7- K^WL 3 1 i^mf^^tl. h V >ifC S 

T3 2 0/n'/^ h^:/i/X^^TR 3 0 2(7)^— hiriryu;^ 
h y >':^^CST3 4(Dy<:^ hy^-v^x^TRS 0 4(^^^ 

[0 119] -fe/U^ri-/ hUT3 2C{c:iottSir 

71- by >':/CST3 5 0y— Kl;ffiND3 5;i5/^7; h 

$ttx -fer/l^;^ h y >':?'CST3 6CDy-K«1iND3 6 
h^>^v^;^^'TR3 0 e^^LTtf^x M|B L 3 
lt^$i^TV^5o mm^s hUT3 2C}c:*5 

hy :/iJ^CST3 7(7)/- KS1SND3 7 
hy>'v^;^^TR 3 0 7^^LX\fy M^BL 3 2* 
"feyl-/^ by ^-ifCSTS 8(0/-KmiiN 
D 3 8;i^V^;^ h^>'i^/^:?TR 3 0 8 i:^LXlf>y hB. 
BL3 2^C$^^TV^5o ^LT. ir/V-v^ h y >^:/C S T 
3 5(Dy<:^ h^:/:i^;^^^TR3 0 5 (D^i^— h <t "feyU'-X h 
y >'^^C S T 3 7 (7)/>;^ b y yi^:^ ^ T R 3 0 7 <D^— 
h-^'mm(OU— K^WL 3 2lz.mm^ti. iryu:x h V > 
ifC S T 3 6 Y y yi/y. T R 3 0 6 (7)^— h t 

V y i^ifCST3S(D^<7. hyyi^:^^TR3 0 
8C0^- h;iS#ii(7)!7-KI|WL 3 4{cS^$tlTV^ 

[01201 *:^c:s ^^:yi/^/^y 4 0 CCDDRAM 

1, MC4 0 5, MC4 0 9, MC 4 1 3 h 9 

v^;^^CST401, CST405, CST409, C 
ST4 1 3^^LXt:^:y h^BL4 1 (BL31)i;i^ 
m^fl. ||2?«{C:|aM$tT,/c/^y'fe/l^MC4 0 2, M 
C406, MC410, MCAlAtm^Vy-y'y:^^ 
CST4 0 2, CST4 0 6, CST410, CST4 
1 4^^LTtf^:y h^BL4 1 (BL3 1) iCl^^^ 
ti. l|3?IJ(Cia^J§tlfc/^y'&/VMC4 0 3, MC4 
07, MC411, MC415 h y ^ C S 

T4G3, CST40 7, CST411, CST415 
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^rft^LTlf h«BL4 2 {BL3 2) fr^i^^tl. ^ 
4?iJ}Cia^J$ttfc;^^i;-fe>'HV[C 4 0 4, MC4 0 8, 
MC4 12, MC4 1 6;4Sg^ h^>'i/:^^'CST4 0 
4, CST408, CST412, CST416^^L 
■ttryh^BL4 2 (BL3 2) fC^i^$tl.TV^5o 
[0 12 1] ^ltT{C|fl^l$;}Xi^c^^yir/HV[ 
C401, MC4 0 3(DilS^N7:^v':^i5?CST4 0 
1, CST4 0 3(0^'- h;0Sr7- K^WL4 1{C^^$ 
i^^ Mlff{CE^J$tvfcy^!;-fe/HV[C4 0 2, MC4 
0 4(DS#i h7>v';=^:?C ST4 0 2, CST4 0 4» 10 

^'-h:«si7-mwL4 5{^s^$n. m2mcsm^ 

ivtz./ * D -fe/UMC 4 0 5. MC 4 0 7 OMIR h 7 yi? 
;^;?CST4 0 5, C S T 4 0 7 (^y- h;4S!7- Ki^W 
L4 2{c:ggg$ix. B2ff{::SB^J$tifc^^yir7HvlC 
4 0 6, MC 4 0 8(Dil^ h7>-v?:^:J'C ST 4 0 6, 
CST4 0 80y- h;65!7- KUWL 4 6 {C^^i^tV. 
ll3fT{i:ia?IJ$tT/fc;^^>;-feyHVIC4 0 9~MC4 1 1 
<©]U^ h 7 >- v^:^ ^5'CST409, CST411 
h !7 - mw L 4 3 {Cigi^ $ ^ 3 ?f {Cifi^J $ tlfz 
;<^])±;UMC41 0, MC4 1 2(Dm^hyyi^:^'$' 20 
C ST 4 10, CST4 1 h;5S!7-HBWL4 

7icmm^th. m4mmm^titc/^v±juMC4 1 

3, MC4 1 5C0il#i h7>-i^;^^C ST4 1 3, CS 
T4 1 5(Dy-h^Sl7-K^WL4 4{C^i^$tt, 04 
fT{-ffi^J$tufc^^y-fe/HW[C4 1 4, MC4 16CDS 
h7i^v^;^^CST4 1 4, C ST 4 1 6<^)y— 

ofcdf^5/e^;3.p<^!J 4 OCCODRAM 

M*t4 1 C;iS#t-5/ h^{^*l-JS;-rSff^-C-*#:^* y 3 0 
^-S^$tl■CV^S„ ^■t-;'->^;^^y 4 0 CCDD 

RAM®^4 l<^^^y-fe/L'Srmi-5#!7- HBWL 
4 1~WL4 8fJ, *fli:;^^y 3 OC©-fe;l'^:=-S' hfC 

an^v- vmt-y^i^- hm<D-r h y ^?^(c^^^:;LTl^ 

^„ fcix.{i-fe^l'3-::i5/ hUT 3 1 CC0 2:^ 

<D!7- KIIWL4 1, WL4 3i4;*:(D'7°U'-M|PL 
3 l~PL3 4{c:j^L. DRAM®^4 1C(D!7-Ki^ 40 
fi2 X 4 = 8*CC)!7— K^WL4 1 ~WL 4 8 

[0 1 2 31 *04(D*]ffiff^ffi{cd3V^Tfc, DRAM^ 

^4 iC{rBffii(D7^-^;jsfc5t#fi, ;*:f*f^^y 3 0 

CO^^yi^^3 1 C{:i(lTj?-b>^LifeV\ ? ^ t h 

=¥-\' y v-i^^y 4 0 C»DRAMM^4 1 C;6^e> 

±;U=Lz:zy h(Dv'-'^m^^i$^/'eV 3 0 CCi;^^yM 
*^3 1 C^^e^^-t yv^^^^y 4 0 C(DDRAM^*^4 50 
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[0 12 41 03*5J;t;^04(D*]!iJi^SI©(Op<^y{i^/^ 

i"ti'b^/{i^f)(±:$:|*:7« * y (DWl^jf ofcDR AMJCI, 
X., DRAMil^^fC7>'^^AT:5'-Ir;^/iST't5o fcfc 
L, DRAMMi^i^^^i^y hLtzm\aX DRAM.fc 
*#:^^yrBlcO7^-i5'tei^:0Sj^^Mt-^£'9. iiHt#*> (W 
AIT) ^Mi^'^^mi'-h^o fztzL. tCDi^otm-^ 

[0 12 5] Sfc. =^r-V?'V'^ffi^{iDRAMi: Lfc 
;as. rH«rll«fiferoF e RAMt LTfcT^^^-AT^-fe 

DR AM;a53iLTV'>5„ 
[0 126] ^5^1ff^l 

[0 12 7] ^f^dommmmr^^mLtzmKDmmm 
mtm^i^j^ii. ^^yi^^j^'^v 40B^m'^yy't 

-r5f^*3 9{c, CPU 5 0 tm-^y^P^i!^-mtLX 

mmmmtmmxh?>o 

[0 12 8] :^m5(DmMMm{zMi. ±mLitmi 
[0 12 9] sfc, }ik±.(DmMmm<D{mz. ■^uT.ifs^ 

So 

[0 13 0] iit±iSiB^(' tfc^iif^l|{^fcv^-c{4. i^- 

tmiiAmmir^<Dx\ w\-/-Y\cmw:^fifz^^^< 
'y^mi^\'^t't^t^hmw:^(r)mmmn\^fix / ^ 

[0131] 
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[112] ^mm<Dmi(Dmmwmim^/^vmm^n: 

10 3] *^B^<O||2 60||ffiff^ffi{C#S^^ygg^g 
10 5] *^0^W^3©||;lff^ffi{C^5*ft:;^^y 

? HTfcoT. ;$:#:^^y !i)»e>DRAM=3f-t 

[0 7] ■fe>-;^TV7°^i^tfc*^*;'<*y t^r-r yv'3• 
^ ^ y (DM;^ ^ y ffiWBl'^x-^tei^Iiif-^M*^-f<5''< 
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[08] :^^^m(D^4<Dmmmmimi>^t^^^v 
m 9 1 ^mm(Dm s (ommMmizw^^ ^ ^- y sib^s 

[HlO] i^t3;;^/j?^>'hS^^^^f:^^yo-0ij^;^ 
10 20, 2 0 A~2 OD -vf^y v-Xxi^.. 3 1, 3 1A 

~3 1 c-^^y-ir/u-Tu-'i' (^^y®*t) , 3 2-y 

TVT" (S/A) 3 4 1, 3 4 2--fei^;^T^^7', 
3 5, 3 6--7.y^, 3 7 ■■■='yhti~y^ FC301 
~FC3 3 2-!^^«fls:df^/<v'^, UT3 1, UT 3 
2 -±/i^zL~y y.^ CST3 1~CST3 8-±/U:^ h 
y:/^. WL3 I~WL3 4-I7-Klft, BL11~B 
L 1 4-\f'-y hm, PL 3 1~PL3 8"-yi/-ha. 
ND3 1~ND3 8---/— KWil. 40, 40A~40 
20 D-:^^-^-;/^/:!^^!; , 4 1 A~ 4 1 C -D R AMffl 
WL4 1~WL4 8-!7-K^. BL4 1~BL4 
4--h'-y hBi. MC4 0 1 ~MC 4 1 6--;^^y-fe/K 
C4 0 1~C4 1 CST401~CS 
T 4 1 6-m^hy>i?:^'$', 5 0-CPU, 6 0-^ 
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